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METHOD OF MANUFACTURING ACOUSTIC PROJECTORS 
Background of the Invention 

1- Field of the Invention 

The present invention relates to underwater acoustics and more particularly to 
underwater acoustic projectors. 

2. Brief Description of Prior Developmente 

In low frequency underwater acoustic projectors, a segmented assembly is used to 
ease piece part manufactuieability, assembly and handling procedures. However this 
assembly procedure can result in acoustic segment interactions due to a longitudinal 
vibration mode and/or interaction due to water loading differences along the length of the 
projector. Segment interactions can disrupt and distort the acoustic transmissions, they 
also can result in significant mechanical damage to the projector assembly. 

The length of the driver and shell segment were usually limited by the length of 
the drive material that could be manufactured at a reasonable cost. This method of 
construction is more susceptible to segment interactions when there are many shell 
segments, (3 or more). Such factors also limit flexibility in determining, the number of 
segments per a given projector length. 

Summarv of Invention 

To solve this problem the acoustic projector can be assembled in a "super 
segment" method with multiple drivers as part of a shell segment. This not only stiffens 
the longitudinal assembly but also reduces the number of segments for interactions to 
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occur. The goal is to reduce the number of segments to 2 segments. If this is not possible 
then an even number of segments is needed. This solution solves interactions in the 
slotted cylinder projector, however this technique can be used in other transducer 
technologies. 

The most significant advantage to the new constructions method is, multiple 
drivers in one shell segment stiffens the shell segments in the length direction and 
reduced longitudinal vibrations modes as well as significantly reduces acoustic segment 
interactions, usually caused by hydrodynamic load variations along the length. The new 
method is also not constrained by the manufacturable lengtfi of the drive material. The 
shell segment can be any length and multiple drivers can be assembled inside one shell 
segment. Additionally, this method is more cost effective and faster to assemble due to 
the reduced number of parts and pieces that need to be purchased or handled. Also the 
designer can use this construction method to ensure that the projector is designed with 
one or two shell segments, which is the optimum segment number(s) to eliminate 
segment interactions. If one or two segments can't be used then the designer has the 
flexibility to ensure an even number of shell segments can be used and any interactions 
can be managed via wiring, tuning, or shading methods. 

Brief Description of the Drawings 

The present invention is further described with reference to the accompanying 
drawings wherein: 

Figure 1 is a perspective view of two multi-driver shell segments used in a 
preferred embodiment of the method of the present invention; 
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Figure 2 is a perspective view of a single multi-driver shell segment used in a 
preferred embodiment of the method of the present invention; 

Figure 3 is a longitudinal cross sectional view of the assembled multi-driver shell 
segments shown in Figures 1 and 2; and 

Figure 4 is a 14 symmetry model of the prior art of one driver with one shell 
segment. 

Detailed Description of the Preferred Embodiment 

The most significant advantage to the new constructions method is, multiple 
drivers in one shell segment stiffens the shell segments in the length direction and 
reduced longitudinal vibrations modes as well as significantly reduces acoustic segment 
interactions, usually caused by hydrodynamic load variations along the length. The new 
method is also not constrained by the manufacturable length of the drive material. The 
shell segment can be any length and multiple drivers can be assembled inside one shell 
segment. Additionally, this method is more cost effective and faster to assemble due to 
the reduced number of parts and pieces that need to be purchased or handled Also the 
designer can use this construction method to ensure that the projector is designed with 
one or two shell segments, which is the optimum segment number(s) to eliminate 
segment interactions. If one or two segments can't be used then the designer has the 
flexibility to ensure an even number of shell segments can be used and any interactions 
can be managed via wiring, tuning, or shading methods. 

The single shell of the multiple driver shell segment forces the drivers to move 
more closely in unison than if the segments were one shell per driver. Another prior art 



3 




20030096PRO 

was to bond, pin, or epoxy single drive/shell segments as to approximate the large single 
shell with multiple drivers. This method has been used but has several inherent flaws. 
The epoxy/pinning mechanisms used are never as strong as a single shell. Combined with 
the tremendous forces that are exerted during drive and interaction, failure is almost 
assured. However the single shell multiple drivers reduces the interaction and thus 
reduces the shear forces. Also the single shell in significanfly string in the shear direction 
to handle any interaction forces that to occur. This the reduction of the segment 
interaction and longitudinal vibration modes the acoustic projector produces a 
significantly larger dynamic range. The virtually eliminated segment interaction and 
longitudinal vibrations also reduces the dynamic stress on the projector and thus allows 
the projector to operate at a deeper depth. 

Figure 4 is a Vi symmetry model of the prior art of one driver with one shell 
segment. 

While the present invention has been described in connection with the preferred 
embodiments of the various figures, it is to be understood that other similar embodiments 
may be used or modifications and additions may be made to the described embodiment 
for performing the same function of the present invention without deviating therefrom. 
Therefore, the present invention should not be limited to any single embodiment, but 
rather construed in breadth and scope in accordance with the recitation of the appended 
claims. 
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Claims 

What is claimed is: 

1. A method for manufacturing an underwater acoustic projector comprising a 
plurality of cyndrical shell segment s having a longitudinal slot wherein the 
improvement comprises the step of using multiple drivers in at least one of said 
shell segments. 
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Abstract 



A method for manufacturing an underwater acoustic projector comprising a plurality 
of cyhdrical shell segment s having a longitudinal slot wherein the improvement 
comprises the step of using multiple drivers in at least one of said shell segments. 
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Drawings 




Figure 2 
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